As a siderophore analog, the tripodal tris(benzene-o-dithiol)-functionalized ligand H 6 -5, has been synthesized in four steps including the reaction of 1,3,5-(triaminomethyl)-2,4,6-triethylbenzene and 2,3-bis(isopropylmercapto)benzoyl chloride followed by removal of the S-protecting groups. Reaction of compound H 6 -5 with [Ti(OPr) 4 ] in the presence of (NEt 4 )Cl leads to the formation of complex (NEt 4 ) 2 [Ti(5)] featuring three bidentate benzene-o-dithiolato donors from one ligand coordinated to the metal center. An X-ray diffraction structure analysis with crystals of (NEt 4 ) 2 [Ti (5)]·DMF has shown that the coordination geometry at the metal center is best described as distorted trigonalprismatic with a twist angle of φ av = 18.5 • .
Introduction
Siderophores are known as effective chelating ligands which mediate iron uptake in microorganisms. These low molecular weight compounds exhibit mostly oxygen donor groups [1, 2] . Enterobactin H 6 -A ( Fig. 1 ) is a tri(catechoylamide) and a typical example for a catechol-based siderophore. It is a powerful chelator and its iron(III) complex shows a high formal stability constant of K f = 10 49 [3, 4] . Up to now the molecular structure of the [Fe(A)] 3− complex has not been established by X-ray diffraction techniques, but the molecular structure of K 2 [V(A)] is known [5] . Synthetic analogs of enterobactin like TRENCAM H 6 -B have been prepared to mimick the superb iron(III) uptake properties of enterobactin [6 -11] .
While a large number of oxygen-donor siderophores and their synthetic analogs are known, siderophoreanalogous tripodal ligands with sulfur donor atoms have been less studied. A number of simple tripods with three monodentate nitrogen [12, 13] or sulfur donor atoms [14, 15] have been described. The introduction of a bidentate benzene-o-dithiolato donor group into a tripodal ligand, however, proved difficult. The bidentate benzene-o-dithiolato (bdt 2− ) donor group is of special interest as it is known that selected transition metal complexes of type [M(bdt) 3 ] n− (M = Mo, W; n = 0, 1, 2) adopt a coordination geometry (octahedral or trigonal-prismatic) which depends on the formal oxidation state of the metal center [16 -21] .
We have become engaged in the coordination chemistry of tripodal tris(benzene-o-dithiolato) ligands, where the influence of the ligand backbone on the coordination chemistry and the redox properties of the metal complexes were of special interest. Up to now only very few tripodal ligands with benzene-odithiolato donor groups have been mentioned in the literature [22, 23] . In this contribution we describe the preparation of the novel tris(benzene-o-dithiol) ligand H 6 -5 (Scheme 1) and its coordination chemistry with titanium(IV).
Results and Discussion
The first step in the synthesis of tripod H 6 -5 was the conversion of 1,3,5-triethylbenzene into 1,3,5-tris(bromomethyl)-2,4,6-triethylbenzene 1. The subsequent reaction of 1 with NaN 3 led to the formation of the triazide 2 (Scheme 1). 1,3,5-Tris(aminomethyl)-2,4,6-triethylbenzene 3 was prepared from 2 using a protocol described previously [24] . The triamine 3 reacts with 4, which was obtained by chlorination of 2,3-di(isopropylmercapto)benzoic acid [25, 26] with oxalyl chloride to give the ligand precursor (iPr) 6 -5. Cleavage of the S-isopropyl bonds in (iPr) 6 4 ] in the presence of Na 2 CO 3 as a base in methanol resulted in a deep-red color of the solution (λ max = 534 nm), which is typical of the {TiS 6 } 2− chromophore (Scheme 2) [27] . After addition of two equivalents of (NEt 4 )Cl to the solution a dark-red precipitate formed. This precipitate was isolated and identified as the mononuclear complex (NEt 4 ) 2 (5) group, the unit cell contains both the Λ and the ∆ isomers. Figure 2 depicts the Λ isomer. The structure analysis revealed a distorted trigonal-prismatic coordination environment for the titanium atom with a calculated twist angle of φ av = 18.5 • . In contrast to this, the analogous titanium(IV) complex with three unsubstituted benzene-o-dithiolato ligands shows a distorted octahedral coordination environment at the metal center [27] . The coordination geometry in anion [Ti (5) The molecular structure determination has revealed that the NH groups of the ligand backbone are not directed towards the sulfur atoms in ortho-positions of the aromatic rings. Thus intramolecular N-H···S hydrogen bonds, in analogy to N-H···O contacts which are typical for tri(catechoylamide) complexes [7, 8] , are not formed. This is also corroborated by 1 [23, 27 -35] . The five-membered C 2 S 2 Ti chelate rings in the anion [Ti(5)] 2− are folded along the S···S axis with dihedral angles between the TiS 2 and the C 6 planes in the range of 18.2(1)-25.6(1) • . These angles are similar to those observed for the analogous complex with a mesitylene backbone [23] . In contrast to this, much larger dihedral angles have been observed for the com- 
Experimental Section
Chemicals and solvents were purchased from Aldrich. NMR spectra were recorded on Bruker Avance II and Avance III spectrometers. Mass spectra were obtained with a [24] and 4 [25, 26] have been prepared according to published procedures.
1,3,5-Tri(bromomethyl)-2,4,6-triethylbenzene (1)
A mixture of 1,3,5-triethylbenzene (3.48 mL, 18.5 mmol), paraformaldehyde (7.03 g) and HBr in AcOH (33 wt.-%, 30 mL, 171 mmol) was heated to reflux for 6 days. The reaction mixture was quenched with ice water, and the formed precipitate was isolated by filtration and washed with water (3 × 50 mL). The solid residue was dissolved in CH 2 Cl 2 (40 mL) and washed with brine (3 × 40 mL). The organic layer was separated, dried over MgSO 4 , and filtered. The solvent was removed in vacuo. The pale-brown residue was sublimed at 145 • C in vacuo to give 1 as a colorless solid. Yield: 4.25 g (9.6 mmol, 52 %). 
1,3,5-Tris(azidomethyl)-2,4,6-triethylbenzene (2)
CAUTION! NaN 3 has been found to be explosive under certain conditions and is highly toxic.
To a solution of 1 (2.68 g, 6.08 mmol) in acetone (25 mL) was added NaN 3 (1.58 g, 24.3 mmol). Water was added to the mixture which turned turbid. The suspension was heated to reflux for 12 h. The reaction mixture was then quenched with ice. The acetone was removed in vacuo, and the formed precipitate was isolated by filtration. Further purification was accomplished by recrystallization from hot ethanol. Yield: 1.04 g (3.18 mmol, 52 %). 
1,3,5-Triethyl-2,4,6-tris[N-(2,3-di(isopropylmercapto)-benzamido)methyl]benzene (iPr 6 -5)
Oxalyl chloride (2.58 mL, 29.5 mmol) was added dropwise to a mixture of 2,3-di(isopropylmercapto)benzoic acid (2.27 g, 8.91 mmol) and a few drops of DMF at 0 • C. After 20 min the ice bath was removed and the solution stirred at ambient temperature for 2 h. The oily 2,3-di(isopropylmercapto)benzoyl chloride obtained after removal of the solvent was redissolved in THF (15 mL). The resulting solution was added to a mixture of compound 3 (600 mg, 2.41 mmol) and NEt 3 (3.3 mL, 24 mmol) in THF (40 mL). The reaction mixture was stirred for 12 h at ambient temperature and after filtration to remove insolubles the solvent was removed in vacuo. The oily residue was purified by column chromatography (SiO 2 , 1. CH 2 Cl 2 , 2. CH 2 Cl 2 -EtOAc = 1:1, v:v). After removal of the solvent compound iPr 6 -5 was obtained as a beige solid. Yield: 2.06 g (2.05 mmol, 85 %). 
1,3,5-Triethyl-2,4,6-tris[N-(2,3-dimercaptobenzamido)-methyl]benzene (H 6 -5)
Compound iPr 6 -5 (1.50 g, 1.49 mmol) and naphthalene (1.53 g, 11.9 mmol) were dissolved in freshly distilled THF (40 mL), and freshly cut pieces of sodium (514 mg, 22.4 mmol) were added. The reaction mixture was stirred for 12 h at ambient temperature, and then methanol (10 mL) was added to consume the remaining sodium. The solvent was removed in vacuo. The solid residue obtained was redissolved in degassed water and washed with degassed diethyl ether (3 × 15 mL). Insoluble material was removed by filtration. The aqueous layer was separated and acidified with hydrochloric acid (37 %) to afford a colorless solid. The precip-itate was isolated by filtration and washed twice with water and diethyl ether (10 mL each). CCDC 926583 contains the supplementary crystallographic data for this paper. These data can be obtained free of charge from The Cambridge Crystallographic Data Centre via www.ccdc.cam.ac.uk/data request/cif.
